Structural and functional insights provided by crystal structures of DNA polymerases and their substrate complexes.
New levels in the understanding of DNA replication have been achieved from recent crystal structure determinations of several DNA polymerases and their substrate complexes. The structure of an alpha family DNA polymerase from bacteriophage RB69 shows some similarities, but also considerable differences in structure and organization from the pol I family DNA polymerases. Also, the functions of three polymerase domains and their conserved residues have been clarified by studying structures of pol I family DNA polymerases complexed to their substrates. These structures also confirm that an identical two-metal ion catalytic mechanism proposed previously is used by both the nonhomologous pol I and pol beta family DNA polymerases.